INTRODUCTION {#sec1-1}
============

Sebaceous glands are normal adnexal structures of the skin, but may also be found within the mouth, where they are referred to as Fordyce\'s granules (FGs) or heterotopic/ectopic sebaceous glands.\[[@ref1]\] The granules were initially described by Kölliker in 1861, but are named after Fordyce who reported on the same problem in 1896.\[[@ref2]\] Although Fordyce felt that the presence of the phenomena was a sign of a disease, most of the clinicians today consider them as a normal variation made up by collections of sebaceous glands covered with intact mucosa.\[[@ref3][@ref4][@ref5]\]

According to the English literature, there are many studies reporting the incidence of FGs in the general population. However, there are no serious attempt to investigate the significance of this phenomenon and any relationship between the appearance of FGs and general health.

The Chemical composition of Fordyce\'s spots was found to be identical to that of sebaceous glands on the skin and about 50% of sebum composition is triglycerides.\[[@ref6][@ref7]\] As far as there is a possibility of fat deposition in an ectopic place with hyperlipidemic patients (such as xantholesma) and due to the importance of early detection and prevention of hyperlipidemia, there was a demand to investigate the presence of these ectopic fatty granules in relation to hyperlipidemia in view of comparability of their chemical composition to other lipid-containing glands or lesions.

The aim of this study was to investigate the pattern of distribution of FGs in adults in relation to anatomical location and density of granules using a practical scoring system. The study also relates the distribution of the granules to the age of participants and their smoking status. Finally and more importantly we explored any potential relationship between the detection of FGs with hyperlipidemia to find out if the presence of FGs with specific density and distribution pattern may serve as a marker for hyperlipidemia in these individuals or not.

MATERIALS AND METHODS {#sec1-2}
=====================

The participants of this cross-sectional study were randomly selected with age 20 years and above. Then all consented individuals were tested for hyperlipidemia and subjected to clinical examination of the mouth for the presence and density of the FGs into two main groups; Group I individuals with detectable FGs and Group II individuals with no FGs detected on their labial and oral mucosae.

All recruited participant were issued a written information sheets about the study and those agreed to take part in the study were requested to fast for approximately 9-12 h after which their blood lipid profile test were performed by an ambulatory device (CardioCheck PA Analyzer, Polymer Technology Systems, Inc., Indianapolis, USA).

The blood lipid profile test was carried out through testing total cholesterol (TC), high density lipoprotein (HDL) and calculated low density lipoprotein (LDL). Hyperlipidemia was defined when TC above 200 mg/dL, HDL below 50 mg/dL for females and below 40 mg/dL for males, LDL above 130 mg/dL and TC/HDL cholesterol ratio above 2 was observed.

During the same visit, each participant\'s mouth was examined by one of the two investigators for the presence and scoring of the FGs \[[Figure 1](#F1){ref-type="fig"}\]. The later were classified into six groups according to their location:\[[@ref5]\] G1-no spots, G2-vermillion border of the lips, G3-buccal unilateral, G4-buccal bilateral, G5-buccal bilateral and vermillion border of the lips, G6-buccal unilateral and vermillion border of the lips.

![Clinical appearance for buccal Fordyce granules](DRJ-11-553-g001){#F1}

The number of FGs is scored as FG1-0 spots, FG2-up to 6 spots, FG3-6 to 30 spots, FG4-30 to 100 spots and FG5-more than 100 spots.

The age of participants ranged from 20 to 72 years. The individuals were also questioned about all potential risk factors for cardiovascular disorders including history of high cholesterol, smoking, heart disease and hypertension. The participants who revealed a history of elevated cholesterol that is controlled by medication were grouped with those who we discovered there were elevated lipid profile.

The data were tabulated and statistically analyzed using SPSS^©^ edition 19 software (SPSS Inc., Chicago, USA) using the Chi-square test. The significance was set at 0.05. The study was approved by the Ethical Committee at the college of dentistry and a written informed consent was obtained from all participants.

RESULTS {#sec1-3}
=======

The age of the studied population ranged from 20 to 72 years with no statistical dominance for any specific age group. Men composed about two-thirds of the participants (63.4%). The medical history analysis for the participants revealed that one-third were smokers (*n* = 113) while the other two-thirds did not report any history of present or past smoking. This relatively low incidence of smoking in the investigated group was reflected in low incidence of hypertension (14.6%) and other heart diseases (7.1%). Both investigators were able to detect the presence of FGs in the majority of the participant (89.7%) with only 36 individuals did not show any signs of the granules on their oral and labial mucosa. The least presentation of the FGs was their detection on only solitary cheek mucosa (5%). The density of the granules varied from undetectable in 36 participants (10.3%) to more than 100 granules/individual in 28 participants (8%). The highest score of density between 30 and 100 granules/individual was reported in 161 participants (46%). The score of density of FGs has shown a noticeable reduction as the age advances \[[Table 1](#T1){ref-type="table"}\]. The density of the FGs reaches its peak between age of 30 and 50 years of age. The FGs were reported more often in man and also at a higher density when compared to those noted in women. There was no statistical difference reported between smokers and non-smokers in detection of FGs (93.8% vs. 87.7%). However, more FGs were scored among the non-smokers \[[Table 2](#T2){ref-type="table"}\]. The results of this report showed a clear direct proportional relationship between the density of FGs and the level of serum lipids \[[Table 3](#T3){ref-type="table"}\]. This statistically significant association reaches the peak when the FGs count is ≥100 granules/individual. Lastly, the individuals with elevated lipid profile tend to display high FGs count located on both cheeks as well as on their vermilion border of the lip. On the other hand, according to the current study, individuals with few granules on one side of buccal mucosa or those with isolated labial spots are unlikely to show an elevated serum lipid. The hyperlipidemia was also tested for the individual age groups and statistical significance between the groups (*P* = 0.003) reached above 50 years of age which correspond to high density of the FGs.
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The age distribution and the score for FGs
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The relationship between smoking and FGs score
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The relationship between the FGs score and the level of lipid
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DISCUSSION {#sec1-4}
==========

The presence of FGs is largely considered as a normal variation of the oral mucosal phenotypes\[[@ref2]\] and lots of studies have investigated their incidence in relation to the age, puberty and sex.\[[@ref5][@ref6][@ref7][@ref8][@ref9][@ref10]\] The majority of the studies do not consider the relation of these spots with systemic diseases although there are few studies about the pathogenesis of the spots and autoimmune disease.\[[@ref11]\] The lipid composition of FGs had been studied and it was reported to be the same lipid composition seen on skin\'s sebaceous glands.\[[@ref6]\]

Cardiovascular disease is the most common cause of death in industrialized countries and hyperlipidemia can lead to accelerated atherosclerosis and premature death from ischemic heart disease.\[[@ref12][@ref13]\] The risk of developing atherosclerosis is directly related to the plasma LDL cholesterol and inversely related to the HDL cholesterol level.\[[@ref12][@ref13][@ref14][@ref15][@ref16][@ref17]\] In 2003, a national survey was done by American Heart Association, which demonstrated that public awareness of cholesterol education and management was suboptimal and health care providers have a unique role on public education to improve the management of this health issue.\[[@ref18]\]

In the present study, the FGs were detected in the vast majority of the participants. This was in accordance with many previous reports.\[[@ref5][@ref7][@ref19][@ref20]\] However, there were some studies which reported much lower prevalence of the FGs.\[[@ref8][@ref9][@ref10]\] This can be explained by the inconsistency of the examination criteria in defining the appearance of these granules, variability of expertise, and meticulousness of the examination of the oral mucosa.

In contrast to previous studies which claimed that the number and density of granules will increase with advance of age,\[[@ref21][@ref22]\] statistical values showed that the number of these spots was reduced with advance of age.\[[@ref23]\]

Smoking which is recognized as a major risk factor for the development of ischemic heart disease may play a role in obscuring the presence of the FGs in the mouth. This phenomenon may be explained by the increased thickness of the oral epithelia and increased epithelial melanin production in chronic smokers.

In this report, the relationship between the FGs score and elevated lipid profiles was noted. Among the group scoring with 6-30 spots, the number of individuals with elevated lipid profile was double compared to those with normal lipid profile. Furthermore, we noted that when the number of granules increase, the people are more likely to have hyperlipidemia, as in group of people with \>100 spots. On the other hand, individuals previously with elevated lipid profile had shown the highest score of granules and more than half of the individuals in the sample presented elevation of lipid profile.

The relationship between the elevated lipid and the increase in the density of FGs has not been reported and may not be easy to explain. However, the literature has described the possible effects of the elevated lipid on the health of skin, but not that for oral mucosa. It was reported that patients with familial hypercholesterolemia may present with xanthoma, which is a yellowish material formed by macrophages with phagocytosed lipid material and collagen fibers. There are different xanthomas based on their clinical and morphological aspects.\[[@ref24][@ref25]\] LDL derived from plasma is trapped in the collagen and glycosaminoglycans and oxidized at these sites. The reaction of LDL with macrophages or other cells can explain the modification of LDL into oxLDL, which is taken up mainly by macrophages, thereby promoting the formation of foam cells,\[[@ref26]\] which extravasate through the vascular walls and deposit in perivascular connective tissue. On the other hand, it has been reported that hypercholesterolemic patients without clinically manifesting arterial diseases showed an abnormal skin blood flow motion and endothelial dysfunction.\[[@ref27]\] None of these findings may directly explain the increased number of FGs in the oral mucosa. The elevated lipid levels may contribute to the appearance of the FGs either by the increase in the fat content of clinical undetectable glands making them easily visible during the oral examination or *de novo* differentiation of cells leading to more oral FGs. Both assumptions require verification by histological and histochemical studies.

If the finding of this report can be reproduced in a larger study with different population groups and including more age groups like children, it means that dentists as a health-care providers should consider referring patients with high density of FGs for appropriate medical care especially if such individuals show other risk factors for cardiovascular disorders.

CONCLUSION {#sec1-5}
==========

According to this report, the presence of high numbers of FGs in people with high risk factors for cardiovascular disease should not be neglected.
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